There is a requirement to understand the electrical resistivity structure of the near sub-7 surface, i.e. the upper 10 metres. This is the zone into which infrastructure is buried and 8 electrical systems are earthed. Detailed resistivity surveys are carried out for site specific 9 purposes, but there is a lack of regional data. A synthetic resistivity map has been generated 10 by assigning average intrinsic resistivity values to the superficial and bedrock geology and 11 producing an average resistivity for the top 10 m using the superficial thickness as the weight. 12
Introduction

21
The upper 10 m of the sub-surface is the zone of human interaction to which our 22 infrastructures and foundations are connected. The electrical resistivity (or its inverse 23 conductivity) is an important parameter involved in the chemical reactions that lead to 24 corrosivity and is required when designing an appropriate electrical earth. Indeed, in the UK 25 it is a requirement of the Electrical Safety, Quality and Continuity Regulations 2002 that any 26 voltage source on a high voltage network is connected with earth at, or as near as is 27 reasonably practicable to, the source of voltage. It is therefore surprising that the need to have 28 systematic information on the electrical resistivity of this zone has been poorly addressed. In 29 contrast the need for soil resistivity data for agricultural purposes is recognised (e.g. 
Derived data
68
In the absence of regional scale measured electrical resistivity data it is possible to produce a 69 derived data set based on the geology. Geology is heterogeneous, but mapping at 1:50,000 70 scale is available and provides a framework to which intrinsic resistivity values can be 71 assigned. Intrinsic resistivity is dependent on the quantity and salinity of pore water as well as have been assigned the same intrinsic resistivity value which takes no account of regional or 136 local variations. There are a number of factors that will influence the local value of 137 resistivity, most notably; 138
• Position in the landscape will affect the hydrogeological regime. Locations on slopes 139 or interfluves are more likely to suffer ground moisture deficit than valley bottoms. 140
This will be particularly important for well draining geological units. 141
• Proximity to ground water will have a fundamental influence on moisture content. 142
Areas of shallow ground water are less likely to dry out and perched water tables may 143 have an important influence, even at elevated localities. It should also be noted that 144 that the Hi-RES data were collected at the beginning of October when the ground is 145 likely to be dry, whereas the derived data have been compiled from resistivity 146 soundings collected throughout the year. 147
• More accurate lithological characterisation would take into account the heterogeneity 148 of many geological units. For instance some particle size information is available that 149 would allow a more accurate assessment of clay content and enable sub-classification 150 of many common deposits. 151
In this short note, further, detailed analysis of the geology have not been undertaken, but 152 based on the factors listed above and the differences observed between the synthetic and 153 measured resistivity maps an improved synthetic resistivity map has been produced. Table 1 . 166
The resistivity response of the near surface has now been approximated using a revised 167 scheme, similar to the procedure used above. By considering the specific response of the 168 superficial and bedrock units at different positions, spatially varying resistivity values can be 169 determined. These values were calculated using the revised median and upper limits set out 170 in Table 1 , scaled as a consequence of elevation. The relative contribution of the superficial 171 and bedrock units was then established from the superficial thickness data and is proportional 172 to the content of the top 10 m. The final synthetic resistivity map is shown in Figure 4 . 173
Discussion
174
The final synthetic resistivity map has resolved the main mismatches that were observed with 175 the airborne EM data and demonstrates that a regional scale resistivity map can be generated 176 from derived data. The three dominant features of the resistivity map, low resistivities over 177 The scale of the synthetic resistivity map is 1:50 000, but its resolution will be less. resistivity assigned to a superficial unit will also vary both laterally and vertically and this 209 also explains some of the fuzzy character of the measured map. 210
In the absence of regional measured data the synthetic resistivity map produced here is a 211 good first pass representation of the near surface resistivity. Such maps can be of great 212 benefit to those designing grounded electrical earthing systems and for the assessment of 213 corrosive conditions for buried infrastructure. It is clear that a replication of resistivities 214 between similar geological units is an over simplification, but when the principal factors that 215 determine intrinsic resistivity are considered then a suite of representative resistivities can be 216 determined. Temporal changes in resistivity resulting from seasonality and climate change 217 can also be estimated in a derived synthetic map. It should be possible to produce interactive, 218 GIS based maps, in which seasonal weather conditions or the predictions from a climate 219 change model are part of the input scenario. This, when coupled with the ability to produce 220 resistivity maps between any two depths, will produce a powerful ground resistivity 221 prediction tool. 222 Table 1 and further weighted by the digital terrain data for the Isle of Wight.
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